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(57) Abstract 

. . nL/pun>\ : n cpries with a load (LD) between a power supply line (U 
A power device circuit comprises a power s^uc^ducto^ dev^ ^™\£^2 g \ he ^ a ^ loa d (LD) is *«t«taft The 
and a reurm line (2), and a short^iraut detector (Rl. R2. ~ - ^ Se (Vbg) between the device (MPWR) and the load (LD) by 

short-circuit detector examines the di5tribuuon oT ^ between the device and load and a second mput <-) 
comprising a comparator (CP) which has a ^^'^^^^^ZL Unes (1 and 2) to provide the second 1 mput (-) *4 
from circuit means (Rl, R2. .... R^ R2 '"-> ^^rf SSrfy^retum voltage (Vbg). By so comparing the voltage (Vdl 
voltage supply signal (Vbg') which is a predetermined function of *^^' J ™r"" ^.f me detector (SQ provides an output signal 
at mf s^ nodeOl) with the predetemuned a voltage-clamj (ZD) are used with die 
(sc) indicating whether or not a short^rcuit is tacri^o? fcTsupply-to^retum voltage (Vbg) input to the comparator 

circuit means (Rl, R2, .... Rl'. R2\.-->, £y mis m^ns a lower percentage of the supply-to-retum voltage 

(CP) varies with the magnitude of the supply-^mm vrf^e^^ magnitude. 
(Vbg) can be input at a higher magnitude of the supply-to-retum voltage (vogj man 
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ttSUffi (LD) t^O/W-*S*rn'fX (MP 
WR) t, (LD) j&tfif&LTV^a^^fcfc* 

fcSgtMftfflll (Rl, R2, Rl" . R2" . — 

CP) fc«JUtTV»«. MfclfcttiSfi. Jfct&S (CP) 
&S*TV>5£fcfc«fcoT/i7-5 I /vrx (mpwr) 

tfi^f (LD) (Vbg) CDE» 

asa^s. Jttfcs (cp) s/^-fMxtifii 
©B©tt?!iy-H(ii)fc«^&$n*mix*®? (+) 
Rttf&«®fc«§s (it 2) towKuie-&snT, #® 

(Vbg) ©^5£PRTi6-S«m«i&e^ (V 
bg' ) S«»-T-50K*S (Rl. R2. — Rl* . 

R2' , ) J&*&©Sg2 ArtSS? (-) £WLTV> 

5. #Hi8 (SO tt, *#l/-Mll)»C*3tt5«ff 
(Vdl) (Vbg) ©^£HSW>«ff# 

s*-rtb*@^s«f&rs. #£l<«, b!>^fi$t 

(Rl, R2) X»«E^5>^ (ZD) &@lS*a 
(Rl, R2, — Rl' , R2' , — ) £-*lCJB» 
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2. «riHigaTOiz*oT«iyffi**i'&»Ji«ttl6*aa) : ^SH*a>ma^ i£ 

3. mem^R*** «nsi&«*tiiriB»*ta>iHii=ia5ijf=e^*nfc*i 

o 

5. WIBig»^«3&<2 0(3!>3fe5lJT— A**r<6«ta»a****. ^17-AA< 
log 2 T-A*<BUlB$&«^t SUiBTV W XAt;Ma>tt9U^ - Kfc ©MIC it 
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3 |zIB»(D/<9— t 1 /W XEIft, 

lzfclf-6 J: y *m*mEttlzT«l*«*<7>«Sjm«#^Aa*4i* J: 5 It L 
7. tfME*e>^«fitj&«. -hl=«fc*>*^U— hfl!)T«^&©ffi£Jlt, SMS 

iz % »»iT-Ai=«i»t;iiS2«tt2^&rt*istt»ffi***a<)* BiiiBm2T 

ot&lBSS 1 2 JSftfc - Kl=*ffi 'J5*^ ^3g^*lJrT, 

«BElzr$«JISf ^>cfc 5 lz LfcC £ £4#fS£-*-£i* #<7>!5a 2 IZfE®(D/^-^ 
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SFET" tm-?Z>) . h7>^ (£1* " I GBT" 

^ r; ^ x (DM^ic m&fr^ £ *^ ? £«£fr #> & fib ° 

(a) VhKtomaa S (£17 a) 

>f X M P W R moWfrnT V b I £»2tH]B§ R E F t> <D-fe<D L # lMfimi± V b I 
(to)tltm-?Z>o -ftaWcfl 2^UhCDSSjmfflvX^A-CI*Vbl(to)^6~ 
1 0 7t-;n,hlct£3£L*:yr&o /^-f/U^IH©lEBTVblM<, Vbl(t 

o)JUT0>**T*fe-51i^lC[*. Jl^R L li:E$£3lfc**>^ «J±^TVblA<Vb 

Rload= (Vbg- Vbl (to)) /\ load 
- | loadli^g-GO/^ — f/^^MPWR0)ffl*i3il'C&y, Vbgl±*S« 



(5) 



&m 2000-509933 



J5fcRloadM-3£fif (#J*.f£l Omt-A) lzfc& -C*fc£„ 
(ii) Vbg<Vbl(to)<h^^«l > v<^^'J*E(Dii-&lzIi r^$Sj ttS^ffi-C 

lot, *<&»K*iiB»j&«*f*»i:£y* igpjsmi?v-v^ h^^>-r 

'So 

(b) vbi (t 0 )^a§s (i7b) 

S(DL#^MJEVIg(to)ttt«r-5. «*W<C1 2 7|?;UKZ>S»*ffl*>XT-A 
I*. Vlg(to)£Jffc2~6 7l?;u hlcttgLfcy-fS. ^R L ra<D«J±Vlg^±# 
LTfey. vig(to)fel±0)**-efe-5ii^lc[i. ftffi(*jEf&£JIE:*j|iSj&^ ft 
^RLra©ttffiVlgA<Vlg(to)filT^:ft-5Ji^f=l*. ft«fRLttS»LTl^*i:S. 
<P*4l*. IE*i^*«lli:<DW(J!>|£«l»*a*3-rft««ftffitt*^l=<fcor4- 

Rload=V lg(to)/ I load 

(i) Vbg<vig(to)i:*:*«L^tt»/<^-ryma©*^l=. ftffifO)*ie<D* 
HI=«liB«l=ftffifA<«I=fi»tt»l=fc*i:»«)€»3K-CL*5o ttot, lEM<DWl 

ft&mz t o t^'S v i g (to) omtmvj #«iv<? t y «i±a>«itsi4£Rfctt l 

(ii) a&lv^T-yWEVbglcttLTte* ftffiR L IWI=ft7|5;UKD«EE36<*±-r 
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^H#^$iB»US-A-4, 9 2 9, 8 84 (*tUIA©#if § P H B 3 
3 36 3) l-l*. /^-^f/U^fflroH^^^-^&^/XttfliS, 
«Alia*«ltt0*»^«»«lttJliI»^ll***t-Ct^. ZCDUS-A-4, 9 

29, 884(Dirttm^^t:ci:tft§t©i:t^ us- 

A-4, 929, 884|Z|±. JW*»fc«*«*fc«>BII=W»^fc 2 0©*« 

^&rt«»E»*ji3LT^*jm«iajia*A<ii***it^* cus-a-4. 9 

29, 884(D@1 1) o JW^SfJ'ffiSOa^tt^tS^-t^**^ 
US-A-4, 929, 8 8*<Dtt»«Wl*l***©Bl7blC*LfctWS»2a> 

da>*B*iFa>Hi i©nm=feit*L#iM* 

mEVIg(to)l±K^>v^^T1 1 7©L#^ttVgslz<koraf&**t*»att 
(RD20 + RD21) /RD21 l~<fc otW^^^^o T 1 1 7 (7) L 
#l*«VEsl***5^-4 0 2<D5^-ifc. 1 1 6*tfRD23l=8lt*V 

io^«*tHMrr*Ti i 9~T1 ao^^-^Lti^tftStS 

. ftot. US-A-4, 929, 8 8 4<DB 1 1 ©HW=fclt* L*lMME 
Vlg(to)l*. gk3kZfcHz*lZ&Ln?Z>&'DfrO)7T<7** W=T 1 1 7<DVgs<D 
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So 

?i=»«i-rsa>i=*ra!i"cfc*. lot, ^emi*/<7t >j 
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a-r»fti=f*. «i±a)*iJlS/^ : 7>t 0 >^ic < fcoT:^J±ifc^^x.-r. vb g a>^;u 

*HEO>ife<0#;iW*. /^-*lftf/UXt, gf/^^fl)IW»L 

£J^£<Z>FiS<DVbg<DIE#»£&^U Jfc«SlcArt**i*Vbg<D«£*MKlW 
bglwi3(+£«fcy 4,a&lWbglz-Cft<£* 

14. z©«Ett«&ffll#<Z)****VbBa)*#**y : ti^*<"^*«>* t **" c ** 

^<Dm«^Biya**L'S^(i#ta)U:KictoT:i4. vbg*Jt«*o>A*tt 

H**^*aiai=ffl^*-^i=*-3"cvbg(D*^ftM«*»iya"*"=t^** 

o 

*ffi«|fcfl|»*Vbia>**T3ELfcB»i:Lr«*-r*H»*«l»lfcWifc» 

& an l fc* 1 at;* 2 rat t s «st»E»-e«*-r * - * 

09*1*. *iE«*«**vbg<DTO«*tLrBiyairEi»**** 2oa>itw 
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^^xt;ft«nii<Dtt5iJ>'-Kta)iffl^ffi5"Ji=ig^**t=»3»t;iB4«fit**K. 

£tfT*#£o 1EU5^, fliAK^i-i— 5f-f*-K*JSi*ttt»2*ttfc 

b©f/UX»t,©lt US-A-4, 929, 884&tfUS-A-5, 
5 6 3, 7 6 0l=C«**l"C^*J:3<fKtt«>*8II5l»aft*^/XI*CCrz|| 

,929, 8 8 4StfUS-A-5, 5 6 3, 7 6 OliIi©/^-f $i*f/< 
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^^\zt^xmm^m^tji=E-^&isyxit^m^^m^Lxi^ 0 us- a 

-5, 5 6 3, 7 60 (*MA0>#8SJHlPHB33667) ^ ^ 

n 3 it *rm#&*smi± v b i ffl <d l # i^fit v b i (to) ©— « £0 2 a> 0 a 

ttBTCfcy : 

H5i*»ft^tt*&«EEvbiffla>w*ttaiL#t^fltvbi(to)a)--'W*H4©ig» 

l=»-r-5»*ifiilW&*£vbga>lifti: Lt^av KLfcttttBTCfcy : 

(*ift»fl*HttODMOSa$ffl^tSPfll=Lt/^-MOSFETXtt I G 

B T £ — $£lwlftSHb L#*A^* LT^SBrBiH-Pft y : 

0 7 a&t;H7 bI451llttaiffll=HSEI=«***fC*5y. *fglJHI=«fc I* 
3fi:t^S'5:2a»IOiatta)iattBI"Cfc*o 

&ife£ £ 0>l«f=tS£- $ £ Kmffl HIKlz felt & t- U A^btSlt 5 c 

/WXMPWR, mtLltMOS F ETXI4 I G B T l*SMSIalttl=fc(*£X'r ? 

t&vt&o en oihi»t»i4. ^R L jt)<7 f /<'r^MPWR(Dai7]4ffi : ? : cm^as 
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■f LT) tMm.2t<DmiZ&<B;£tiXl*Z>o ftoT. Ell <D&\&<Dt/UXMP 

WRl±mii rim-' (MX-f ( "High-Side Switch" )HSST?fey, C*U*^ 

«Rl©»*«I (OV) ti^U tfrL^K a*J±fiiJ (V B ) l^iLTl\-5o 

r*f««ittt&maj vbg. r»^«f«tg«j£j vbi&tf r^^j&^^Ej vig 
tit. mi om&i^ Ltc&&m&m<»nE.<D^tx*&z> 0 

S^H]|^LCC[i/<r7-T I /<>rxMPWR < t:-^lzS»'(b-r^o CMHSPSSS 

PWR(Df/U7/t'^-vWI:^5, HSS/<-^-i/lt jW— x/WX 
M PWR ^-t+f^M^ B T & iXftflf iK 1 ?- LT<b[el8&LCClZj; 

ot/W- f/WAM PWRMJfflJW^IZfg^^-y-frA^lii^f- I Tt, 
GTt, /^-f/^XMPWRfl)iMI^^t (t^va>(0) Vtmtmf-S 

frJftHUS&L CCli. 0!l*_f£U S-A-4, 929, 8 8 4 Cl^£*lTl^<&*r 
Z CDi#^lz(i N ftljflp|§|ft L C C (Di£«J±#^{*SPp a p ^HSSrt |ZTS££ cFtl<5> <t: 

&«nn i=te^*-a-fcKE*&««t^Br<D«jEi=»LriasE**t*««a 

M PWRfal An j&n £ <!: ? A N #> 3 „ S C <Z> iti *l If-^ s_c [*ftJ8P |§) S& 
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0>Vbg<DlB#«£. IftWII fc»*2i:©IBC=ll#**l-C. Vbg 
<D^L/iii!S(^ L-Cffiym-risl^S (R1 , R2, — , RT, R2' — 

^tiSIU^ (+) atfiagiw* <ri. R2, — r R 1 ' » R 2 
' — ) i=tt***i*«2A**F (-) **-r*Jt*» (cp, hb2»i;h4 

|ffl<DWEVbl£Vbg(D*£H»fclfc«LT, Jllfc&tfcSfrfcl^f^ttJaiM 1 

R2, R3, R4*#L-CL^****-&fc*tt»ffi»fl>lHl8MPI***"C^*- • 

lIE»*tt<et*» 1 Xtf*2«fiR 1 »tf R 2 SftAtl^. !g27-AI± 
i: f/U PWR&^tiRL^lt^J / - K 1 1 t<DM\zUmz&-& 
$ftfc!&3;RtffM&ffiR3;&tfR4£JI*Tl^o &ViR3kR4t<Dm<DW. 
9J/-K1 2liJt^CP<D^i Art***- (+) lc|6££*i$a>l=»U lfc«» 
CP0I2A^ (-) l*«StR1 fcR2fc(DM<DEW-Kl 3I=«***L 
TH*. '*RR1 «^«[©Vbgl=fclt*«l:y*Wt^a>Vbgf=T«^ 
«^0) Vbg$lt«*C P^A*I Lt, Vbll=»-#-*Rr**ttl L#lMlVbl (to) * 
Vbg<DB»i:LT«*f*J:3l=. mffil=lt C"C**'r 

za>jn»«iaii=»-r*«*fl!)«wiatt7/<^>*>xy-f*-Ka>fti#. 
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o&taFM, R2, R3, R4li, A^y© J-F e t If >f t7^Mt'«i5 

ieii^i±vbg(Diit!i-e&^Rr^aiL#i^fisvbi(to). ip*,vbi(to)= f (vbg 

<£l W bgl? ItM^i L#L^filVbl (to) £ V bg<7> 2/3 l^tS^ £ C £ tfX # £ 

iaiwbg-eii. H2!]L#iMiivbi(to)£. mi£vbg(7>2/5iz:tg-£-rizi£^$: 

in 0 m2.<r>\i^=f—Wai*v i* r 7-<7x*mtfLLnz>zL<D$'(zr<Dft®.<D-m&m 

3 LTfe-So 

I*. H7 b(D|Hl»£l*J|JEi:y. St>Vbg<DttlcTfiLait(wl4±»L«It<Pt^ 
g|2lz^Lfc»JS@i^(D||Jl£^J-ei*. R3Xi;R4A<, Vbl £-«Mfc«fiE© 

cmos) ifc^r-ikSt-r^(7>ic»Ji^u^;nc^-eT(f^^EES^ 

R 1 K.t£R 2 t VbglZj^ LTHIfil^^BES^Jf^J^ L# &<fc "5 l-^-So R 
3/ (R3 + R4) K*rr<5R 1 / (R 1 + R2) (0\ttm 3 iZftl-fZ VbgOii 

g&iz*t-f & vm (to)0>#j»§£jiB£^-r£o 

ri ~R4fl>Sta*<*ii. SMi»^^S«i oob (n_) rtizM 
£*vc. /<^T-yi=»«**t-B/^u^ffi«i oo b (n_) ic*tLT^fcya> J 

-f e t \£>T*7&i*^&fr&tomnmoi£.^i8.tKmm2 5 (p) £*rr$/< 

h50 (09;U£. 7tx°UvU=i>S) ^tgft-SC^fC^-So L^U COJTISP^ 
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7 ^ v U— V3 >MOS T(DM 1 ~M4l*. H S S(D/W-f/UX^-> 
■ ^-^-T^ii^l^. «gSE*<gtaR 1 ~R4lz§yi&<D£Rl.±LT. CCD*?**® 

T*li/^^Vfr£@#>TMfr^^ HSS 
a),^-^/^X*^-> ■ *>Lfc&lC|±. MOSTfl)M1-M4mb<» 

M1»tfM2J&«*ta*? h7-^R1, R2, R3, R4t/^f'J*6 
bgtf«l**-«?%* ttifcftH^IL. *fcVbg<D*t^-C«>»»«ffi5H**«>li 

©IBJFftMt-T^*!?**. C(DH2(D0tta)«Tfl*. ititSCP^<Dtt0<7)ai 
(-) L-C5-5t*fctf>i::«ta#E» («5ttf, jStaR 1 TkXfR 2 ) $*Ltl^ 
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f/WXMPWRt, *<J)fLffiR\_tOW.ms — Kl 1 A N £>lE}£SRiiJ"3~111±£ L 
„ IP*, R 4^0^— ^2(7)C(7)^«IJt:ii. R3itfM2Hl^fc l J 

. it^cpoA^ias^ (+) (-) icfc(t^M3&i;M4$*t^yr€) 

tttt L # 1MB V b I (to) £ V bg(&g|38 £ f £ 3 >-tr ? h 1*0 3 IZt* Lfcfe 5 t° 
Vbl (to)=m ■ Vbg+ c 

@ 2 <z)^$S^ai^s cxtf *a>JMIHb Lfc ik«*c p-mda* 
-Cfe^> Vbg(D^^'>m«J±^. *lWbglzfclfS«fe y t>fiLWbgU:TK< fco 
Xs H3lz*LfcW*fctfiL*lWbl(to)fc<i:$€fc5l=% «ET?Jt*^**tt* 

£*rr*«tt (ri, R2$) H4i*ra««:sajii*M-r* : b* *t?> 

fjjttRT ~R3- $*-r<s»ja>s»ttmiiitt©«^**"ro 4 (disss 

t^ife^2i:(Z)ra(7)^EStixR1 ' , R2' ifc«#C P 
&MOST0>M1 3StfM1 4frt>J$£«3£S : 7 — i**LTl^. MOST© 
Ml 3ZtUJM1 4^&J**«3SS^--l4US-A-4.929.884a>BI1 1 <7>08§a> K 7 > 

vx^ti i 6*tfn 1 8on$iis.?—<»mmz&'p®Lx^z>tf. *&wiz& 

-T&o ISot, H4©EItt-CI*, RI ' MR2' £*Smi£l £»*tt2£©IHI 
(Ml 3fttf-f*— ^1/MOST Ml ^LT) f&6$-fr, 1^M1 4 ^r-Y 
*-^MOST M2&tXttftR3' ^Lt/W-fAVAMPWRtM 
R L <!:<7>m*iJ/— Kl 1 lz5g-££i±£ 0 za>B4<D|§lB&l=fcCfS«*aR' , R2 
' , R3' lifltats^— it«#cpa>2oa>3fefaT— Afcfei+*«ffi-miilEft» 

StLtW^o RI' WR3' ©JSttfilttR R2* (D»ta<il4 
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-^MOST M5^LT^tiU, R1' &tfR2' 0>i£$lU— K£0> 

s. (vbg) a>^^'>M«j±^[*. ^jx-irasiz^-r^aiziSLWbgtzT^^v^ 
g]6 a ~gi6 f i± % Hi v m2B.vm4<D®mztiimmz>m&u& : $:u s- 
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